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We study whether some of the most important models of decision-making under uncertainty are uniformly
learnable, in the sense of PAC (probably approximately correct) learnability. Many studies in economics rely
on Savage’s model of (subjective) expected utility. The expected utility model is known to predict behavior
that runs counter to how many agents actually make decisions (the contradiction usually takes the form of
agents’ choices in the Ellsberg paradox). As a consequence, economists have developed models of choice
under uncertainty that seek to generalize the basic expected utility model. The resulting models are more
general and therefore more flexible, and more prone to overfitting. The purpose of our paper is to understand
this added flexibility better. We focus on the classical expected utility (EU) model, and its two most important
generalizations: Choquet expected utility (CEU) and Max-min Expected Utility (MEU).
Our setting involves an analyst whose task is to estimate or learn an agent’s preference based on data
available on the agent’s choices. A model of preferences is PAC learnable if the analyst can construct a learning
rule to precisely learn the agent’s preference with enough data. When a model is not learnable we interpret it
as the model being susceptible to overfitting. PAC learnability is known to be characterized by the model’s
VC dimension: thus our paper takes the form of a study of the VC dimension of economic models of choice
under uncertainty. We show that EU and CEU have finite VC dimension, and are consequently learnable.
Morever, the sample complexity of the former is linear, and of the latter is exponential, in the number of states
of uncertainty. The MEU model is learnable when there are two states but is not learnable when there are
at least three states, in which case the VC dimension is infinite. Our results also exhibit a close relationship
between learnability and the underlying axioms which characterise the model.
Full Paper: http://people.hss.caltech.edu/~fede/wp/learnability.pdf
CCS Concepts: • Applied computing→ Electronic commerce; Economics;
Additional Key Words and Phrases: Decisions under Uncertainty; PAC Learning; Revealed Preference; Prefer-
ence Recovery
We thank Fabio Maccheroni and Adam Wierman for comments and suggestions.
Authors’ addresses: PATHIKRIT BASU, California Institute of Technology, Department of Computing and Mathematical
Sciences, Pasadena, CA, 91125, USA, pathkrtb@caltech.edu; FEDERICO ECHENIQUE, California Institute of Technology,
Division of the Humanities and Social Sciences , Pasadena, CA, 91125, USA, fede@hss.caltech.edu.
Permission to make digital or hard copies of part or all of this work for personal or classroom use is granted without fee 
provided that copies are not made or distributed for profit or commercial advantage and that copies bear this notice and 
the full citation on the first page. Copyrights for third-party components of this work must be honored. For all other uses, 
contact the owner/author(s).
© 2018 Copyright held by the owner/author(s).
ACM EC’18, June 18–22, 2018, Ithaca, NY, USA. ACM ISBN 978-1-4503-4529-3/18/06.
https://doi.org/10.1145/3219166.3219223
Session 2b: Information Acquisition II ACM EC’18, June 18–22, 2018, Ithaca, NY, USA.
53
